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Abstract
Background: Networks of clinical experts are increasingly being implemented as a strategy to improve health care
processes and outcomes and achieve change in the health system. Few are ever formally evaluated and, when this is
done, not all networks are equally successful in their efforts. There is a need to formatively assess the strategic and
operational management and leadership of networks to identify where functioning could be improved to maximise
impact. This paper outlines the development and psychometric evaluation of an Internet survey to measure features of
clinical networks and provides descriptive results from a sample of members of 19 diverse clinical networks responsible
for evidence-based quality improvement across a large geographical region.
Methods: Instrument development was based on: a review of published and grey literature; a qualitative study of
clinical network members; a program logic framework; and consultation with stakeholders. The resulting domain
structure was validated for a sample of 592 clinical network members using confirmatory factor analysis. Scale reliability
was assessed using Cronbach’s alpha. A summary score was calculated for each domain and aggregate level means
and ranges are reported.
Results: The instrument was shown to have good construct validity across seven domains as demonstrated by a high
level of internal consistency, and all Cronbach’s α coefficients were equal to or above 0.75. In the survey sample of
network members there was strong reported commitment and belief in network-led quality improvement initiatives,
which were perceived to have improved quality of care (72.8 %) and patient outcomes (63.2 %). Network managers
were perceived to be effective leaders and clinical co-chairs were perceived as champions for change. Perceived
external support had the lowest summary score across the seven domains.
Conclusions: This survey, which has good construct validity and internal reliability, provides a valid instrument to use
in future research related to clinical networks. The survey will be of use to health service managers to identify strengths
and areas where networks can be improved to increase effectiveness and impact on quality of care and patient
outcomes. Equally, the survey could be adapted for use in the assessment of other types of networks.
Keywords: Clinical networks, Survey, Reliability, Validity, Leadership, Engagement, Strategic management, External
support, Organisational change
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Background
Clinical networks are burgeoning internationally and have
been established in the United States, United Kingdom
and other parts of Europe, Australia and Canada [1–10].
These networks aim to engage clinicians in the implemen-
tation of quality improvement initiatives [2, 3, 5, 8, 11]
and there are data suggestive of networks being effective
in improving quality of patient care [2, 5, 7, 12]. While
there are many different models of clinical network from
fully integrated service delivery systems, such as Kaiser
Permanente or the Veterans Health Administration in the
US, to informal communities of practice, all share the aim
of increasing the uptake of evidence based practice and
improving quality of care and patient outcomes. In the
current context, we define clinical networks as voluntary
clinician groupings that aim to improve clinical care and
service delivery using a collegial approach to identify and
implement a range of strategies across institutional and
professional boundaries [13].
The effectiveness of clinical networks is often not for-
mally evaluated. Published studies typically focus on one
clinical area and provide anecdotal, experiential commen-
tary using a mixed methods approach (e.g. document re-
view, interviews, observation) [14–17]. The psychometric
properties of measures have rarely been explored or tested,
resulting in a lack of standard or validated methodology.
A recent systematic review of measurement instruments
developed for use in implementation science (specifically
to measure self-report research utilisation) found a large
majority of instruments demonstrated weak psychometric
properties [18]. Basic psychometric properties of reliability
(e.g. internal reliability) and validity (e.g. construct validity)
should generally be evaluated if a measure is to be imple-
mented for research [19].
Given the rapid development and investment in clin-
ical networks internationally [20, 21] there is a need to
develop valid instruments to assess intrinsic and extrin-
sic features related to their performance. The aim of
this paper is to outline the development, validation and
descriptive results of an Internet survey designed to as-
sess the effectiveness of clinical networks in order to
guide future strategic and operational management and
leadership in the wider context in which they operate.
The survey was used in an Australian study involving
19 clinical networks of the Agency for Clinical
Innovation [13]. The survey was developed by building
on the limited existing measures relating to clinical net-
works, the wider organisational literature, and findings
of a qualitative pre-study [22]. This paper addresses
the following:
1. Development of the survey instrument
2. Psychometric assessment of the survey instrument
(construct validity and scale reliability)
3. Descriptive survey results from a sample of network
members1
Methods
Context
In New South Wales (NSW), Australia, The Agency for
Clinical Innovation (hereafter called the Agency) has
established a coordinated program of over 30 managed
clinical networks, institutes and taskforces. The net-
works are formed around specialty health service areas
and serve a population of 7.5 million people [23]. These
state-funded clinical networks have a system-wide focus
where members identify and advocate for models of
service delivery (e.g. outreach services, new equipment,
using technology to improve diagnosis) and quality im-
provement initiatives (e.g. guideline development and
dissemination, training and education for health profes-
sionals) [24–27]. The networks have a consistent organ-
isational structure; medical, nursing and allied health
clinicians act in a voluntary capacity as co-chairs while
salaried network managers provide operational level
support. The Agency executive works across all net-
works and provides high-level strategic and technical
assistance. The NSW clinical networks have similar-
ities to clinical networks that operate in other coun-
tries and other jurisdictions within Australia in that
they are virtual entities designed to drive increases in
standards of patient care through integration of services
and collaboration.
Sample
The survey was administered as part of a broader study
conducted in partnership with the Agency, investigating
the factors associated with successful clinical networks,
reported elsewhere [13]. The survey was used to collect
data from members of 19 clinical networks established
by the Agency that covered the clinical areas of: aged
care, bone marrow transplantation, brain injury, cardiac,
endocrine, gastroenterology, gynaecological oncology,
home enteral nutrition, neurosurgery, nuclear medicine,
ophthalmology, radiology, renal, respiratory medicine,
severe burn injury, spinal cord injury, stroke, transition
care and urology.
Data sources for instrument development – determining
domains and question development
In developing the instrument, it was deemed important
that it be suitable for timely completion within the con-
text of members’ busy, resource stretched workplace.
First we determined the domains of the survey and then
developed questions to measure the domains.
1. Domain data sources: Domains to be measured by
the instrument were derived over an 18-month
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period, mindful of their utility to inform future im-
plementation research, from a number of sources of
information as follows:
(i) A review of published literature on models of effective
healthcare organisations and quality improvement.
While there are many models that identify components
of effective healthcare organisations, with many
commonalities across models, Bate’s theory of
change in healthcare [28] most closely corresponded
to the context of the broader study for which the
instrument was developed, and posits that there are
three types of factors that combine to exert influence
on the successful implementation of organisational
change, namely:
 Internal network organisational components such
as the strength and quality of clinical leadership;
the quality of internal management; and engagement
of clinicians
The effectiveness of all types of networks is influ-
enced by their organisation, specifically: strong clinical
leadership and engagement of clinicians; [17, 29, 30] and
efficient internal management [14, 31]. Poor leader-
ship has been found to explain slow or partial or
failed quality improvement in a number of studies
[17, 30, 32]. In the context of networks there is a need
for a shift from bureaucratic, vertical, role based models of
management towards a more flexible cross boundary,
influence-based leadership style. Leaders are respon-
sible for creating a vision of where the network is going
and implementing initiatives to achieve that vision [33].
To be effective, leaders must be role models who are
motivational, [34] engage with the external environ-
ment and build collaborative relationships [35]. There-
fore, while some aspects of leadership may be measured
objectively, in order to gain a complete assessment it is
essential to assess these factors via the perceptions of
those with direct experience of the individual or team
of interest.
 Well-designed quality improvement initiatives
Networks have a common need for well-designed
quality improvement programs and support from the
context in which they operate. Ideally, programs for
networks would be based on analysis of the problem,
address a specific targeted structural or behavioural
change, have an evidence-based implementation plan
and monitor impact [36, 37].
 A high level of external support from hospital
management
Also important is a high level of external support from
hospital management and wider health service regulatory
bodies. Clinical networks operate within a complex polit-
ical, cultural and organisational context [15] and complexity
due to the involvement of multiple levels of government
has been cited as a barrier to network success [38]. Re-
search into both effective healthcare organisations and
quality improvement programs stresses the importance of
external support in bringing about change. In a review of
existing literature on the determinants of the effectiveness
of public networks, including clinical networks, Turrini and
colleagues [39] identified cohesion in the local community,
and local community support and participation as critical
factors in the success of networks.
(ii) A qualitative study of 27 key informants from the
Agency to explore views about important outcomes
and indicators of success of clinical networks as
well as factors associated with their success. This
study identified five key conditions important for
the establishment of successful clinical networks:
building relationships; effective leadership; strategic
evidence-based work plans; adequate resources;
and the ability to implement and evaluate
network initiatives [22].
(iii)A program logic framework that underpins the
clinical network model of the Agency to illustrate
the ways in which investment in and actions of the
networks are anticipated to improve healthcare and
health outcomes, at both the local clinician and
health system level and system-wide [13].
(iv)Consultation with Agency stakeholders to
determine if there were any other factors they
regarded as important.
These sources all highlighted the importance of organ-
isational and program factors and external support,
which were the final domains measured by our Internet
survey.
2. Question development: Questions developed to
measure domains were derived, and in some cases
adapted from, a selection of existing instruments
[14, 28, 33, 40–42] where appropriate or designed
by the research project investigator group based on
themes arising from the qualitative study [22] and
Agency stakeholder consultation. A summary of the
source of each question can be found in Table 1.
Selection of domains and their measurement
Following synthesis of data sources, the research project
investigator group comprised of health service, clinical
and statistical experts selected seven domains that mea-
sured the organisational, program and external support
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features of networks that were consistently identified in
the international published literature, and through local
qualitative interviews, and stakeholder consultation, and
hypothesised to be key explanatory factors along the
causal pathway for outcomes of effective networks [13].
These were: perceived engagement of clinicians; per-
ceived leadership of the network manager; perceived
leadership of network co-chairs; perceived leadership of
the Agency executive; perceived strategic and oper-
ational management of the network; perceived external
support; and perceived value of the clinical network.
Definitions of these domains are provided in Table 1.
The survey questions had a five-point Likert response
scale (‘strongly agree’ to ‘strongly disagree’ with an add-
itional ‘don’t know’ option) where participants were
asked to select the response that best reflected their
opinion for each question. There were between 2 and 8
questions per domain.
Instrument piloting
The instrument was formatted as an Internet survey
programmed by The Webmart Network using their
PUBLICeye™ platform. The survey was piloted in
October 2011 with 163 members of a clinical network in
operation in NSW comprised of a variety of occupational
groups (doctors, nurses, and allied health professionals).
This network was not eligible for inclusion in the broader
study for which the survey was developed due to its more
recent establishment (in 2010). Members, identified
through the Agency’s records, were invited to participate
via email with a link to the online survey. The survey was
pilot tested for feasibility, acceptability and comprehension,
Table 1 Summary of domains, their definitions and indicators
Domains included in final
survey
Definitions Indicators/questions
Perceived engagement of
multidisciplinary clinicians
Engaging clinicians in networks is a fundamental part
of their existence. Engagement is defined in terms of:
➢ Interdisciplinary collaboration
➢ Collaboration with consumers
➢ Engagement with rural/remote sector
➢ Number of hours devoted to network
initiatives in last 6 months (estimate of time)a
➢ Perceived commitment to network and
belief in the work it undertakes [22]
➢ Perceived ability to contribute to driving the
network agenda [22]
➢ Perceived contribution of views and ideas to network
initiatives [22]
Perceived leadership of:
1. Network Manager
2. Network Co-chairs
3. Agency Executive
Strength and quality of the sub-categories of
transformational and/or transactional leadership
of the network, including network managers,
co-chairs, and the Agency executive.
Transformational leadership:
➢ Vision and facilitation [22, 28]
➢ Motivation and role model [22, 28]
➢ Building collaborative relationships and engaging
with the external environment [22, 33]
Transactional leadership:
➢ Clearly defined goals and achievable work plans
➢ Ability to implement change [42]
Perceived strategic and
operational management
of a network
The efficiency of the internal management of the
networks across the following dimensions:
➢ Composition of the network executive committee
➢ Open and facilitative approach to management
➢ Clearly stated written governance and
decision-making processes (i.e. a strategic plan)
Effective internal and external communication
and organisational processes.
➢ Perceived multidisciplinary representation [22]
➢ Perceived dominance of individuals [14]
➢ Network environment perceived as supportive [14]
➢ Perceived effectiveness of information sharing across
the network [40]
➢ Perceived effectiveness of communication with
people outside the network [22]
➢ Perceived organisational ability of the Network Manager [22]
Perceived external support The alignment of network agendas and facilitative
relationships with stakeholders external to the
network, including NSW Health, Area Health
Services (AHS), and hospital management and staff.
➢ Support from hospital management [22]
➢ Awareness of and support for network ideas and initiatives
by AHS Managers [22]
➢ Willingness of hospital clinicians to implement changes
recommended by networka
➢ Awareness of network recommendations by NSW Health [22]
➢ Network work plans and agendas aligned with state
government strategic plansa
Network perceived
as valuable
Perceptions about the worth of the Agency clinical
networks, including the belief that the networks
have the scope to make a contribution to
health service provision in NSW.
➢ Perception that the network has improved quality of
care [22]
➢ Perception that the network has improved patient
outcomes [22]
➢ Perception that the network has led to system
improvements [22]
➢ Likelihood of recommending colleagues join the
clinical networka
➢ Perception that network involvement is of benefit
professionally [41]
aQuestion developed by the investigator team
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and participants were asked to provide comment on the
clarity of the questions and whether the survey wholly
captured their views. The survey was refined with minor
amendments based on the results of the pilot-test and feed-
back from respondents.
Instrument implementation and testing
All members of the 19 clinical networks between 2006
and 2008 with a valid email address were emailed an
invitation to participate in the survey in November 2011.
A number of strategies to optimise response rate were
used including personalised, email invitations endorsed by
the incumbent Agency Chief Executive Officer followed
by two subsequent email reminders. Recall aids (anchors,
prompts and cues, and the use of multiple data sources to
improve accuracy) were used within the survey to minim-
ise potential recall and social desirability biases [43, 44]. A
copy of the survey is provided in Additional file 1.
Statistical methods
SAS 9.1 (SAS Institute Inc, Cary, NC, USA) and Stata 11
software (StataCorp, College Station, TX, USA) were
used for analysis. A factor analysis was undertaken on
the survey data questions to assess construct validity. As
the aim of the factor analysis was to investigate the
hypothesised structure of the instrument and the validity
and reliability of each of the proposed domains, a separ-
ate confirmatory factor analysis was undertaken for each
hypothesised domain, using the principle axis factoring
(PAF) method with promax (oblique) rotation. This was
considered to be more appropriate than undertaking an
exploratory analysis of all questions, as it would provide
information about the structure and factors as designed,
rather than investigate alternative factor structures.
Questions were considered for exclusion from a factor if
they had a factor loading less than 0.4 with individual
items reviewed for interpretability and logic prior to
exclusion [45]. Cronbach’s alpha was obtained for each
domain as a measure of internal consistency. Inter-
question covariance >0.3 indicates a significant correl-
ation between questions on a domain. Scale reliability
coefficients were classified as: 0.7-0.8 - acceptable; 0.8-
0.9 - good; 0.9-1.0 - excellent [46]. Likert scale response
categories were collated for descriptive analyses, such
that percentages of respondents who agreed/strongly
agreed with items are reported as a single ‘agree’ cat-
egory and disagreed/strongly disagreed are reported as
‘disagree’. For each domain, a total score was obtained
for each individual by summing the values for all non-
missing questions and dividing by the total number of
questions completed; scores were only obtained if at least
50 % of the questions in the domain were completed.
Aggregate means and ranges for summary scores are
reported across the seven domains.
Results
Response rates and sample characteristics
Three thousand two hundred thirty-four members of
19 clinical networks with a valid email address were in-
vited to participate in the survey. The survey response
rate was 18 % (n = 592), which is less than the average
response rate for online surveys reported at 33 % [47].
A summary of the demographic characteristics of respon-
dents is presented in Table 2.
Construct validity
In general the factor structure was consistent with the
hypothesised domains. For the perceived engagement
domain, two of the seven questions did not load well
(factor loading <0.4) and these questions were excluded
from calculation of the factor score for further analyses.
The range of loadings for each domain, along with the
means (and standard deviations) is shown in Table 3.
Approximately two thirds (67 %) of the total variance
was explained by the final factor solution.
Table 2 Characteristics of study sample (n = 592)
Demographic characteristics n (%)
Gender Male 116 (32.0)
Female 247 (68.0)
Missing 229
Professional discipline Medical Officer 91 (23.3)
Nurse 150 (38.4)
Consumer 13 (3.3)
Allied Health 85 (21.7)
Executive manager - non-health
professional
6 (1.5)
Researcher/academic 19 (4.8)
Other 27 (6.9)
Missing 201
Years involved in
network
1 42 (8.2)
2 60 (11.7)
3 74 (14.5)
4 55 (10.8)
5+ 280 (54.8)
Missing 81
Role in network Chair 12 (3.6)
Executive Committee Member 24 (7.3)
Executive & Steering Committee
Member
17 (5.2)
Expert Advisor 5 (1.5)
Working group member 109 (33.1)
Participant 162 (49.2)
Missing 75
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Internal reliability estimations
Table 4 lists the Cronbach alpha coefficients for each of
the seven domains within the instrument. Cronbach’s
alpha ranged from 0.75 to 0.92 indicating that all of the
seven survey domains exceeded the acceptable standard
(>0.70), with five of those domains achieving high in-
ternal consistency [48].
Descriptive results for the survey sample
Table 5 provides full details of mean summary scores
and ranges across measured domains. Descriptive results
for the survey sample are detailed in Additional file 2.
One third of survey respondents reported that they
spent less than one hour per week devoted to network
activities (33 %); one quarter (25 %) spent between one
and five hours per week; 20 % between five and 10 h per
week; 11 % between 10 – 20 h per week; and 11 % more
than 20 h per week. The mean summary score for
perceived engagement across networks was 17.7 out of a
possible 27 (65.5 %). There was strong reported commit-
ment to the network (73.5 %) and belief in the work that
the network undertakes (86.7 %). However, there was
less agreement that respondents’ views and ideas had
contributed to network activities (55 %) or that they had
been able to help drive the network agenda (30 %).
Perceived leadership of network manager had the high-
est mean summary score across the seven measured
domains at 27.6 out of a maximum 35 (78.9 %), suggest-
ing that, on the whole, network managers were consid-
ered to have an evidence-based vision (71 %), were able
to engage fellow professionals about service and quality
improvement (73.5 %) and bring others together to
facilitate service and quality improvement (75.9 %). Net-
work managers were perceived to have built strong posi-
tive relationships with clinicians (71.4 %) but were
perceived by fewer respondents to have done so as
effectively with consumers (49.1 %) or hospital manage-
ment (38.9 %). Ratings of the leadership of the network
co-chairs (29.6 out of 40; 74 %) were similar to those for
network managers. Co-chairs were considered to be
champions for change (63.8 %) and to have built strong,
positive relationships with other clinicians (61.6 %) but
less so with consumers (39.7 %) and hospital manage-
ment (40.4 %). There was variability in perceptions of
co-chairs’ abilities to mobilise fellow professionals about
service and quality improvement (47.8 %), collaborate
Table 3 Outcomes of factor analysis for the seven hypothesised domains
Domain No. of
questions
No. of
responses
Mean raw
response
Standard
deviation
Factor loadings
(absolute value range)
Perceived engagement 5 445 3.3 0.68 0.651 – 0.827
Perceived leadership of network manager 7 314 3.9 0.78 0.392 – 0.922
Perceived leadership of network co-chairs 8 261 3.7 0.68 0.611 – 0.873
Perceived leadership of Agency Executive 2 317 3.8 0.80 0.958 – 0.958
Perceived strategic and operational management
of a network
6 342 3.8 0.70 0.660 – 0.868
Perceived external support 7 228 3.3 0.60 0.503 – 0.802
Network perceived as valuable 5 340 3.8 0.78 0.684 – 0.902
Handling of missing data and summary scores: For those subjects with more than 50 % of the questions answered, a prorated individual total was calculated
using the formula Prorated total = (Sum of question scores) x (n of questions in the subscale)/(n of questions answered). Those subjects with 50 % or more of the
questions not answered were given a missing value for the scale. Domain scores were then calculated as the sum of the scores for each question within the
factor and the network average score used in further analyses in the broader study
Table 4 Survey internal reliability estimations
Domains Number of
questions
Average inter-question
covariance
Scale reliability coefficient
(Cronbach’s alpha)
Reliability
Perceived engagement 5 0.51 0.75 Acceptable
Perceived leadership of network manager 7 0.55 0.91 Excellent
Perceived leadership of network co-chairs 8 0.50 0.89 Good
Perceived leadership of Agency Executive 2 0.59 0.92 Excellent
Perceived strategic and operational management
of a network
6 0.43 0.87 Good
Perceived external support 7 0.30 0.79 Acceptable
Network perceived as valuable 5 0.54 0.87 Good
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with external parties to support network operations
(42.1 %) or work cooperatively with senior health depart-
ment leadership to make appropriate changes (51.7 %).
The summary score for leadership of the Agency Execu-
tive was 7.5 out of 10 (75 %). Just over half of respon-
dents agreed that there was strong leadership and clear
strategic direction (53.8 %) and that the Executive
worked cooperatively with leaders in the wider health
system to make appropriate changes (55.3 %). More than
40 % of respondents, however, selected a “neutral” or
“don’t know” response for the two items within this
domain.
Perceived strategic and operational management of a
network had a mean summary score of 22.9 out of a pos-
sible 30 (76.4 %). The majority of respondents were
satisfied with the level of multidisciplinary representa-
tion (81.8 %), the level of information sharing across the
network (75.1 %) and to a lesser extent communication
with people outside the network (55.8 %).
Perceived external support had the lowest summary
score (23 out of 35; 65.7 %). Just over half agreed that
network agendas were aligned with state government
strategic plans (52.3 %). Fewer network members felt
that hospital management (28.6 %), clinicians working in
hospitals (50.3 %) and local area health service managers
(15.9 %) were willing to implement network recom-
mended changes despite more than a third reporting
that area health service managers (34.4 %) and state gov-
ernment health decision makers (35.5 %) were aware of
these recommendations.
Overall, the networks were perceived as valuable (18.9
out of 25; 75.6 %) and were considered by members to
have improved quality of care (72.8 %) and, to a slightly
lesser extent, patient outcomes (63.2 %). More than
70 % of respondents would recommend joining the
network to a colleague.
Discussion
Prior to the development of this network survey, to the
best of our knowledge, there were no psychometrically
validated surveys designed to measure the organisational,
program and external support features of clinical net-
works. This paper describes the development and assess-
ment of construct validity and internal reliability of a
survey instrument, and provides descriptive results from a
formative assessment of nearly 600 members of 19 diverse
clinical networks across the seven measured domains.
The survey was developed as an instrument to measure
factors associated with successful clinical networks in
an Australian study [13]. It provides researchers and
managers of clinical networks with a psychometrically
valid and reliable tool that can be used to assess key
features of successful clinical networks and to identify
areas for further development within networks to in-
crease their effectiveness and impact.
Confirmatory factor analysis supported the seven
hypothesised domains, namely: engagement of clinicians;
leadership of the network manager; leadership of network
co-chairs; leadership of the Agency executive; strategic and
operational management of the network; external support;
and value of the clinical network. The survey has high in-
ternal consistency reliability as evidenced by Cronbach’s α
values of 0.75 and greater.
For this sample of nearly 600 members of 19 clinical
networks of the NSW Agency for Clinical Innovation
there was strong reported commitment and belief in the
work that the network undertakes. Network managers
were generally perceived to be effective leaders who fa-
cilitated evidence-based quality improvement initiatives
and built strong working relationships with clinicians.
Network co-chairs were considered to be champions for
change and to have built strong, positive relationships
with other clinicians. Across both manager and co-chair
leadership, however, there was variability in perceived
effectiveness at forming good relationships with con-
sumers and hospital management. Further, there were
perceived inconsistencies in co-chairs’ abilities to collab-
orate with external parties to support network opera-
tions or work cooperatively with senior health
department leadership to make appropriate changes. Just
over half of respondents agreed that there was strong
leadership and clear strategic direction from the Agency
Table 5 Aggregate mean summary scores across domains
Domain Mean summary score Standard error of mean Minimum-maximum Maximum possible score
Perceived engagement 17.7 0.26 16.24 – 20.64 27
Perceived leadership of network manager 27.6 0.47 23.46 – 31.92 35
Perceived leadership of network co-chairs 29.6 0.44 25.33 – 32.52 40
Perceived leadership of Agency Executive 7.5 0.12 6.33 – 8.25 10
Perceived strategic and operational management
of the network
22.9 0.23 21.22 – 24.85 30
Perceived external support 23.0 0.30 20.60 – 25.97 35
Network perceived as valuable 18.9 0.27 17.32 – 21.70 25
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Executive. However, more than 40 % of respondents se-
lected a “neutral” or “don’t know” response for the two
items within this domain, perhaps reflecting a lack of
awareness of the higher-level operational leadership of
the Agency in members with limited exposure to this
level of management or members with looser affiliations
to the networks.
The majority of network members were satisfied with
the level of multidisciplinary representation and infor-
mation sharing across the network but only a little more
than half agreed that communication with people out-
side the network was effectively coordinated. This indi-
cates that there may be scope for improvement in
external communication to raise awareness of network
initiatives and impacts. There was a perceived lack of ex-
ternal support for the networks, with few network mem-
bers agreeing that hospital management or local area
health service managers were willing to implement net-
work recommended changes. This may be a reflection of
network managers’ and co-chairs’ lesser abilities to build
positive relationships and work cooperatively with these
groups and could explain variation in effectiveness or
success across networks. Overall, the networks were per-
ceived as valuable and were considered by members to
have improved quality of care and patient outcomes.
These results would suggest that the strength of this
type of managed clinical network lies in the strategic
leadership of the network manager and their ability to
form constructive working relationships with clinicians
working in the health system. Managers of networks
seeking to improve effectiveness should seek to build
stronger relationships with hospital management and
local area health service managers to leverage support
for network quality improvement initiatives. Given the
importance of cohesion in the local community, and
local community support and participation as critical
factors in the success of networks [39] enhanced rela-
tionships with consumers and improved communication
with those outside of the network would additionally
seem important areas of focus.
It should be noted that the response rate for this Inter-
net based survey was less than the reported average for
online surveys [47]. However, respondents were split
equally between participants who were recipients of net-
work activities with a loose connection to the network
(49 %), and more actively engaged members with gov-
ernance or steering roles or involvement in working
groups (51 %). This latter group of respondents is better
placed to accurately report on the external support,
organizational, and program factors measured by the
survey given their greater knowledge of network func-
tioning adding credibility to their perceptions. 55 % of
respondents had been involved with the networks for
five or more years suggesting a degree of commitment
to the network and a proxy measure of network sustain-
ability. While it is acknowledged that the low response
rate may have impacted on the external generalisability
of the instrument’s construct validity, sensitivity analyses
based on inverse probability weighting to adjust for
any response bias, conducted as part of the main
study for which this survey was developed, [13] found
correlation and regression results to be similar to the
main (non-weighted) analyses.
A further potential limitation of this study is the reli-
ance on self-reported perceptions of network members.
Given the large and diverse study sample of more than
3000 members of 19 networks operating across multiple
clinical areas and disciplines in a large geographical area
a self-reported survey was deemed the most pragmatic,
timely and cost effective method of data collection. Sub-
jective self-reported measures were validated through
document review and a sub-study, [49] and a qualitative
study [50] was conducted to assist with interpretation
of results.
The survey has potential for broader application beyond
the context of NSW, Australia as an instrument for asses-
sing and improving the operations of clinical networks.
When other research groups outside NSW, Australia use
this survey in their studies they can validate the utility and
applicability of the tool and the domains selected to their
contexts. Over time benchmarking and normative data
across multiple jurisdictions with clinical networks could
be obtained.
Given that the international literature formed the basis
of the instrument, the domains measured are likely to be
common across the various models of clinical networks
internationally, which have the shared aims of increasing
uptake of evidence-based practice and improving quality
of care. A recent systematic review [51] that included
both quantitative and qualitative studies of the effective-
ness of clinical networks operating in other regions of
Australia, Canada, the UK and other regions of Europe,
and the US concluded that appropriate organisational
structure, effective leadership, multidisciplinary engage-
ment, adequate resourcing, collaborative relationships,
and external support from the patient community and
other stakeholders, were key features of successful clin-
ical networks. This supports the domain structure of our
instrument and suggests it’s likely generalisability beyond
the current context. It should also be noted that none
of the studies included in the review used a validated
measure of network effectiveness, rather relying on
qualitative exploration or experiential commentary,
highlighting the value of this validated instrument to
enable more standardised, and hence comparable, future
assessment of networks.
Further, given the commonality of determinants of
successful networks and core competencies for network
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success across different policy fields [39] there is scope for
this survey to be adapted for use outside of clinical net-
works. For example, it could be used in the assessment of
other types of public networks beyond health that deliver
and manage public services such as education, job and
training networks, community care or family and children’s
services. The included domains relating to perceived:
engagement of key stakeholders; leadership; strategic
and operational management; external support; and
value of the network, would all be equally applicable
across these settings.
The results for this survey sample of nearly 600 net-
work members can provide a point of comparison for
others who wish to use the instrument.
Conclusion
This survey, which has good construct validity and internal
reliability, provides a valid stand-alone instrument to use in
future research related to clinical networks. The survey
measures seven domains of successful networks and pro-
vides managers with a means to formatively assess network
functioning, identify strengths, and areas for development.
Equally, the survey could be adapted for use in the context
of other types of public network.
Endnotes
1Univariate and multivariate analyses examining the
relationships between survey domains and main study
outcomes, namely quality of care and system-wide change,
are reported elsewhere.
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